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Abstract
Aim. This paper presents the results of a review of literature relating to knowledge
transfer and exchange in healthcare.
Background. Treatment, planning and policy decisions in contemporary nursing
and healthcare should be based on sound evidence wherever possible, but research
knowledge remains generally underused. Knowledge transfer and exchange initia-
tives aim to facilitate the accessibility, application and production of evidence and
may provide solutions to this challenge. This review was conducted to help inform
the design and implementation of knowledge transfer and exchange activities for a
large healthcare organization.
Data sources. Databases: ASSIA, Business Source Premier, CINAHL, PsychInfo,
Medline and the Cochrane Database of Systematic Reviews.
Review methods. An integrative literature review was carried out including an
extensive literature search. English language systematic reviews, literature reviews,
primary quantitative and qualitative papers and grey literature of high relevance
evaluating, describing or discussing knowledge transfer or exchange activities in
healthcare were included for review (January 1990–September 2009).
Findings. Thirty-three papers were reviewed (four systematic reviews, nine litera-
ture reviews, one environmental scan, nine empirical studies and ten case studies).
Conclusion. Robust research into knowledge transfer and exchange in healthcare is
limited. Analysis of a wide range of evidence indicates a number of commonly
featured characteristics but further evaluation of these activities would benefit their
application in facilitating evidence-based practice in nursing.
Keywords: evidence-based practice, knowledge exchange, knowledge transfer,
literature review, nursing, research implementation
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Introduction
The importance of basing decisions regarding the use of
interventions, distribution of services and policy directions in
contemporary health services on best available evidence is an
established concept (Sackett & Rosenberg 1995).
However, extensive literature demonstrates that knowl-
edge generated by research endeavours is generally underused
in these areas, with investigation and commentary focused on
identifying and explaining the barriers and facilitators to
research use (Haynes & Haines 1998, Newman et al. 1998,
Grol & Grimshaw 2003, McKenna et al. 2004, Green 2008,
Lees 2008, Schoonover 2009).
Healthcare policy and funding in the UK, Europe, the
United States, Canada and Australia increasingly reflects the
growing importance of supporting research efforts that result
in both worthwhile treatments and technologies whilst
ensuring that the primary outcome of these developments is
their judicious implementation with populations whose
health benefits as a result (Woolf 2008).
Numerous models for enabling changes to evidence-based
decision-making illustrate previous efforts to develop solu-
tions. However, these lack sufficient depth and impose overly
rigid and linear frameworks, which fail to recognize the
impact of context, and in particular the effects that com-
plexities in healthcare organizations may have on allowing
such changes (Kitson et al. 1998, Kitson 2009).
Knowledge transfer (KT) and knowledge exchange (KE)
strategies are emerging as potential solutions to commonly
encountered barriers to using evidence that are more capable
of accommodating the particular challenges of healthcare
systems. There currently exists a multitude of definitions,
concepts, processes, descriptions and models relating to KT
and KE, which have greatly complicated working and
research in this field (Graham et al. 2006). Existing research
tends to investigate individual KT and KE methods and there
is a need to conduct a broader examination and review of the
literature relevant to healthcare with the aim of identifying
their key characteristics and features.
The review
Aims
This review was conducted to help inform the design and
implementation of sustainable knowledge transfer and
exchange mechanisms in a large healthcare organization.
The review examines literature concerning KT and KE
methods and their use in healthcare settings. Specifically,
literature relating to three processes was reviewed:
• How research knowledge is communicated to clinical
practitioners
• How research of greater priority, relevance and applica-
bility is generated
• Whether these processes facilitate changes in health pro-
fessionals’ practice and decision-making
Design
Diverse language and definitions in this field have resulted in
a literature base comprising disparate studies and commen-
taries. An integrative review design was developed to be
broad enough to include simultaneously primary sources
utilizing different methodologies, existing review information
and theoretical commentary whilst being structured enough
to remain focused on the primary topics.
The design of this review was informed by recent guidance
on integrative reviewing intended to maintain rigour whilst
mitigating the risks of bias and inaccuracy that can be
associated with interrogating literature of this nature
(Whittemore & Knafl 2005).
Search methods
Reviewing diverse literature was recognized as central to
providing a comprehensive understanding of the phenomena
that facilitate effective KT and KE in healthcare, but it was
necessary to narrow the scope somewhat to develop practi-
cable search parameters.
Exploratory engagement with existing literature enabled
the reviewers to identify subjects to exclude, enabling focus to
be retained on examining the most relevant literature. For
instance, literature relating to the communication of research
knowledge to the public was omitted. Specific parameters to
guide the inclusion of papers were developed, full details of
which are presented in Table 1.
Search strategies
Six computerized databases were searched for abstracts
published between January 1990 and September 2009. Two
social science and business databases were included alongside
healthcare databases to ensure relevant literature from those
fields was not omitted. Specific search strings were developed
for each database using combinations of key words, subject
headings, abstract and subject terms and a wide range of
indexed and non-indexed synonyms.
This strategy ensured the comprehensive identification
of papers, helping to mitigate potential limitations caused
by inconsistencies in the indexing of the review topics
D. Pentland et al.
 2011 The Authors
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(Whittemore & Knafl 2005). In addition, the reference lists
of those papers identified for inclusion in the review formed
the basis for a hand search to identify further potentially
relevant literature and ensure better coverage (Conn et al.
2003).
Search outcome
The results of the computerized search process returned 1720
abstracts for review, which was increased to 1770 with the
addition of 50 papers identified during the hand search.
Initial management of retrieved abstracts included screening
for relevance and assignment to appropriate categories
including ‘not for review’, ‘for review’ and ‘duplicates’.
Inclusion and exclusion criteria were applied to the papers in
the ‘for review’ category during secondary screening, and
relevant papers were identified for full data extraction. A
total of 1641 irrelevant papers were disqualified leaving 160
for detailed abstract review of which 33 were included for full
review: four systematic reviews, nine literature reviews, one
environmental scan, nine empirical studies and ten case
studies.
Quality appraisal
Recognizing the challenges associated with gauging the
quality of sources in any review is essential to informing
the evaluative approach employed. Reviewing the methodo-
logical rigour of papers with homogenous designs is tradi-
tionally used to appraise quality in meta-analyses and
systematic reviews (Cooper 1998). The lack of homogeneity
in diverse sources presents challenges to quality appraisal
(Whittemore & Knafl 2005). Rather than adopting a prede-
fined checklist to identify papers for exclusion, an alternative
method suggested by Kirkevold (1997) in which the authen-
ticity, methodological quality, informational quality and
representativeness of the papers are considered during data
abstraction and synthesis was felt to be most appropriate.
Data abstraction and synthesis
To ensure trustworthiness and rigour during data abstraction
and synthesis, a four-stage systematic analytic method
making use of qualitative approaches was developed.
First, a standard format for summarizing descriptive and
methodological information and outcomes of included stud-
ies was developed recording dimensions including: descriptive
information (authors, date of publication, methodology);
description of study objectives (focus, target audience); any
definitions offered (definitions of knowledge transfer, knowl-
edge exchange, knowledge translation etc.); and any findings
and opinion related to activities intended to enable the use of
knowledge in practice by health professionals.
The extracted information was compared and patterns
recorded as they became apparent. The results of this process
of comparative analysis were further scrutinized, from which it
was possible to discern groupings of similar data and the
identification of a number of key themes. Four key themes
were identified at this stage including knowledge transfer,
knowledge exchange, the importance of context and the role of
brokers. Further examination of the data within these themes
resulted in the identification of several sub-groups of infor-
mation, which comprise the detailed findings in this review.
Table 2 details the key findings of each review paper pertain-
ing to methods for facilitating the use of knowledge in practice.
Results
Theme 1: Sharing knowledge – key characteristics of
knowledge transfer
There are various definitions for KT, which despite discrep-
ancies in language share a common theme relating to
Table 1 Inclusion and exclusion criteria
For inclusion in the review research papers had to meet the following
criteria:
1) Peer-reviewed journal articles
2) Reports commissioned by health service organizations
3) English language only
4) Published from January 1990 to September 2009
As this integrative literature review is designed to help identify the
most effective methods of knowledge transfer and exchange in health
services the following criteria were also used:
1) Included articles which displayed the following characteristics:
a. Evaluations or descriptions of collaborations between health
service knowledge users and knowledge providers to promote the
sharing of research information or evidence
b. Evaluations or descriptions of collaborations between health
service knowledge users and knowledge providers to create action
from knowledge
c. Evaluations or descriptions of collaborations between health
service knowledge users and knowledge providers to undertake the
production of new research information or evidence
d. Literature reviews (including unpublished/grey literature) relating
to the overall process of, or individual elements of KT and KE
2) Articles were not included that
a. Dealt with the transfer of knowledge between the practitioners/
researchers and the public
b. Dealt with the transfer and diffusion of programme or
organizational innovations that do not include new research
evidence
c. Focused solely on the further education of health staff in research
techniques, methods for accessing knowledge or building
capacities to use research in practice
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 2011 The Authors
Journal of Advanced Nursing  2011 Blackwell Publishing Ltd 3
T
a
b
le
2
S
u
m
m
a
ry
o
f
in
cl
u
d
ed
st
u
d
ie
s
A
u
th
o
r
a
n
d
st
u
d
y
ty
p
e
A
im
s
F
in
d
in
g
s
re
la
te
d
to
k
n
o
w
le
d
g
e
tr
a
n
sf
er
a
n
d
ex
ch
a
n
g
e
M
it
to
n
et
al
.
(2
0
0
7
)
S
y
st
em
at
ic
re
v
ie
w
o
f
8
1
p
a
p
er
s
E
x
a
m
in
a
ti
o
n
a
n
d
su
m
m
a
ry
o
f
th
e
ev
id
en
ce
b
a
se
fo
r
K
T
E
S
u
cc
es
sf
u
l
K
T
E
ca
n
b
e
a
ch
ie
v
ed
th
ro
u
gh
a
ct
iv
it
ie
s
a
t
th
e
in
d
iv
id
u
a
l,
o
rg
a
n
iz
a
ti
o
n
al
a
n
d
co
m
m
u
n
ic
at
io
n
s
le
v
el
s
a
n
d
fa
ct
o
rs
re
la
te
d
to
ti
m
e/
ti
m
in
g
.
K
ey
fa
ct
o
rs
in
cl
u
d
e:
o
n
g
o
in
g
re
se
a
rc
h
-
p
ra
ct
it
io
n
er
co
ll
a
b
o
ra
ti
o
n
s
b
u
il
t
o
n
tr
u
st
a
n
d
cl
ea
r
ro
le
s
a
n
d
re
sp
o
n
si
b
il
it
ie
s
fo
st
er
ed
b
y
o
n
g
o
in
g
fa
ce
-t
o
-f
a
ce
co
m
m
u
n
ic
a
ti
o
n
s;
h
ea
lt
h
ca
re
o
rg
a
n
iz
a
ti
o
n
s
sh
o
u
ld
b
u
il
d
ca
p
ac
it
y
to
en
co
u
ra
g
e
re
a
d
in
es
s
fo
r
ch
a
n
g
e
a
n
d
fo
st
er
co
ll
a
b
o
ra
ti
ve
re
se
a
rc
h
;
re
se
a
rc
h
o
u
tc
o
m
es
sh
o
u
ld
b
e
su
m
m
a
ri
ze
d
w
it
h
re
co
m
m
en
d
a
ti
o
n
s
ta
il
o
re
d
a
n
d
re
le
v
a
n
t
to
sp
ec
ifi
c
a
u
d
ie
n
ce
s
a
n
d
d
el
iv
er
ed
w
h
il
st
ti
m
el
y
.
T
h
e
v
a
lu
e
o
f
k
n
o
w
le
d
g
e
b
ro
k
er
s
to
fa
ci
li
ta
te
th
es
e
is
in
d
ic
a
te
d
G
ri
m
sh
a
w
et
al
.
(2
0
0
1
)
M
et
a
-s
yn
th
es
is
o
f
4
1
sy
st
em
a
ti
c
re
v
ie
w
s
A
p
p
ra
is
a
l
a
n
d
sy
n
th
es
is
o
f
sy
st
em
a
ti
c
re
v
ie
w
s
o
f
p
ro
fe
ss
io
n
al
ed
u
ca
ti
o
n
al
o
r
q
u
a
li
ty
a
ss
u
ra
n
ce
in
te
rv
en
ti
o
n
s
d
es
ig
n
ed
to
ch
a
n
g
e
h
ea
lt
h
ca
re
p
ro
v
id
er
b
eh
a
v
io
u
r
P
a
ss
iv
e
a
p
p
ro
a
ch
es
to
re
se
a
rc
h
d
is
se
m
in
a
ti
o
n
a
re
g
en
er
a
ll
y
in
ef
fe
ct
iv
e
a
n
d
u
n
li
k
el
y
to
re
su
lt
in
b
eh
a
v
io
u
r
ch
a
n
g
e.
M
o
st
o
th
er
in
te
rv
en
ti
o
n
s
a
re
ef
fe
ct
iv
e
u
n
d
er
so
m
e
ci
rc
u
m
st
a
n
ce
s
b
u
t
n
o
n
e
a
re
ef
fe
ct
iv
e
u
n
d
er
a
ll
ci
rc
u
m
st
a
n
ce
s.
In
te
rv
en
ti
o
n
s
w
it
h
ev
id
en
ce
fo
r
g
en
er
a
l,
if
v
a
ri
a
b
le
,
ef
fe
ct
iv
en
es
s
a
re
ed
u
ca
ti
o
n
a
l
o
u
tr
ea
ch
a
n
d
re
m
in
d
er
s.
C
o
m
b
in
in
g
te
ch
n
iq
u
es
to
d
el
iv
er
m
u
lt
if
a
ce
te
d
in
te
rv
en
ti
o
n
s
ta
rg
et
in
g
d
if
fe
re
n
t
b
a
rr
ie
rs
to
ch
a
n
g
e
a
re
m
o
re
li
k
el
y
to
b
e
ef
fe
ct
iv
e
th
a
n
si
n
g
le
in
te
rv
en
ti
o
n
s
B
er
o
et
al
.
(1
9
9
8
)
O
v
er
v
ie
w
o
f
1
8
sy
st
em
a
ti
c
re
v
ie
w
s
Id
en
ti
fi
ca
ti
o
n
o
f
ev
id
en
ce
fo
r
th
e
ef
fe
ct
iv
en
es
s
o
f
re
se
a
rc
h
d
is
se
m
in
a
ti
o
n
a
n
d
im
p
le
m
en
ta
ti
o
n
st
ra
te
g
ie
s
In
te
rv
en
ti
o
n
s
co
n
si
st
en
tl
y
ef
fe
ct
iv
e
a
t
p
ro
m
o
ti
n
g
b
eh
a
v
io
u
ra
l
ch
a
n
g
e
a
m
o
n
g
h
ea
lt
h
p
ro
fe
ss
io
n
a
ls
in
cl
u
d
e:
ed
u
ca
ti
o
n
a
l
o
u
tr
ea
ch
v
is
it
s;
re
m
in
d
er
s
(m
a
n
u
a
l
o
r
co
m
p
u
te
ri
ze
d
);
m
u
lt
if
a
ce
te
d
a
p
p
ro
a
ch
es
(a
co
m
b
in
a
ti
o
n
th
a
t
in
cl
u
d
es
tw
o
o
r
m
o
re
o
f
th
e
fo
ll
o
w
in
g
:
a
u
d
it
a
n
d
fe
ed
b
a
ck
,
re
m
in
d
er
s,
lo
ca
l
co
n
se
n
su
s
p
ro
ce
ss
es
,
o
r
m
a
rk
et
in
g
);
in
te
ra
ct
iv
e
ed
u
ca
ti
o
n
a
l
m
ee
ti
n
g
s
In
te
rv
en
ti
o
n
s
w
it
h
v
a
ri
a
b
le
ef
fe
ct
iv
en
es
s
in
cl
u
d
e:
a
u
d
it
a
n
d
fe
ed
b
a
ck
(o
r
a
n
y
su
m
m
a
ry
o
f
cl
in
ic
a
l
p
er
fo
rm
a
n
ce
);
u
se
o
f
lo
ca
l
o
p
in
io
n
le
a
d
er
s;
lo
ca
l
co
n
se
n
su
s
p
ro
ce
ss
es
;
p
a
ti
en
t-
m
ed
ia
te
d
in
te
rv
en
ti
o
n
s
F
ix
se
n
et
al
.
(2
0
0
5
)
M
et
a
-s
yn
th
es
is
o
f
3
7
7
p
a
p
er
s
in
cl
u
d
in
g
2
2
ex
p
er
im
en
ta
l
st
u
d
ie
s
S
y
n
th
es
is
o
f
im
p
le
m
en
ta
ti
o
n
sc
ie
n
ce
in
th
e
fi
el
d
s
o
f
m
en
ta
l
h
ea
lt
h
,
so
ci
a
l
se
rv
ic
es
,
ju
v
en
il
e
ju
st
ic
e,
ed
u
ca
ti
o
n
,
ea
rl
y
ch
il
d
h
o
o
d
ed
u
ca
ti
o
n
,
em
p
lo
y
m
en
t
se
rv
ic
es
,
a
n
d
su
b
st
a
n
ce
a
b
u
se
In
fo
rm
a
ti
o
n
d
is
se
m
in
a
ti
o
n
m
et
h
o
d
s
a
lo
n
e
(r
es
ea
rc
h
li
te
ra
tu
re
,
m
a
il
in
g
s
a
n
d
p
ra
ct
ic
e
g
u
id
el
in
es
)
a
re
in
ef
fe
ct
iv
e
a
s
is
tr
a
in
in
g
a
s
a
st
a
n
d
-a
lo
n
e
m
et
h
o
d
E
m
p
lo
y
in
g
lo
n
ge
r
te
rm
m
u
lt
il
ev
el
a
p
p
ro
a
ch
es
to
im
p
le
m
en
ta
ti
o
n
is
m
o
re
ef
fe
ct
iv
e
w
it
h
ev
id
en
ce
fo
r
th
e
in
cl
u
si
o
n
o
f:
sk
il
l-
b
as
ed
tr
a
in
in
g
;
p
ra
ct
ic
e-
b
a
se
d
co
a
ch
in
g
;
p
ra
ct
it
io
n
er
p
er
fo
rm
a
n
ce
ev
a
lu
a
ti
o
n
;
p
ro
g
ra
m
m
e
ev
a
lu
a
ti
o
n
;
fa
ci
li
ta
ti
v
e
a
d
m
in
is
tr
a
ti
v
e
p
ra
ct
ic
es
;
a
n
d
m
et
h
o
d
s
fo
r
sy
st
em
s
in
te
rv
en
ti
o
n
s
B
es
t
et
al
.
(2
0
0
8
)
M
ix
ed
-m
et
h
o
d
re
v
ie
w
R
ev
ie
w
o
f
ev
id
en
ce
su
p
p
o
rt
in
g
k
n
o
w
le
d
g
e
in
te
g
ra
ti
o
n
m
et
h
o
d
s
in
p
ra
ct
ic
e
a
n
d
p
o
li
cy
fo
r
ca
n
ce
r
co
n
tr
o
l
sy
st
em
s
K
ey
tr
a
n
sl
a
ti
o
n
a
l
re
se
a
rc
h
a
n
d
k
n
o
w
le
d
g
e
in
te
g
ra
ti
o
n
fa
ct
o
rs
in
cl
u
d
e:
im
p
ro
v
ed
co
m
m
u
n
ic
a
ti
o
n
s;
co
ll
a
b
o
ra
ti
v
e
re
se
a
rc
h
;
su
p
p
o
rt
sy
st
em
s;
fu
n
d
in
g
a
n
d
in
ce
n
ti
v
es
;
a
n
d
co
n
si
d
er
a
ti
o
n
o
f
p
o
li
cy
d
ev
el
o
p
m
en
t
a
n
d
o
rg
a
n
iz
a
ti
o
n
al
ch
a
n
g
e
p
ri
n
ci
p
le
s
H
a
rr
in
g
to
n
et
al
.
(2
0
0
8
)
S
y
n
o
p
si
s
S
y
n
th
es
is
o
f
th
e
k
ey
a
p
p
ro
a
ch
es
,
st
ra
te
g
ie
s,
le
a
rn
in
g
,
a
n
d
re
so
u
rc
es
a
im
ed
a
t
in
cr
ea
si
n
g
li
n
k
a
g
es
b
et
w
ee
n
re
se
a
rc
h
a
n
d
d
ec
is
io
n
-m
ak
in
g/
p
ra
ct
ic
e
p
ro
ce
ss
es
in
h
ea
lt
h
ca
re
K
ey
en
a
b
le
rs
o
f
k
n
o
w
le
d
g
e
tr
a
n
sl
a
ti
o
n
id
en
ti
fi
ed
a
s:
ea
rl
y,
o
n
g
o
in
g
a
n
d
fa
ce
-t
o
fa
ce
in
v
o
lv
em
en
t
b
et
w
ee
n
k
n
o
w
le
d
g
e
u
se
rs
a
n
d
re
se
a
rc
h
er
s;
in
ce
n
ti
v
iz
in
g
k
n
o
w
le
d
g
e
ex
ch
a
n
g
e
a
ct
iv
it
ie
s;
a
ll
o
w
in
g
a
d
eq
u
a
te
ti
m
e
fo
r
co
ll
a
b
o
ra
ti
o
n
s
to
b
ec
o
m
e
es
ta
b
li
sh
ed
;
ca
p
ac
it
y
b
u
il
d
in
g
b
o
th
fo
r
re
se
a
rc
h
er
s
a
n
d
p
ra
ct
it
io
n
er
s/
p
o
li
cy
-m
a
k
er
s;
u
se
o
f
ef
fe
ct
iv
e
a
n
d
m
u
lt
if
a
ce
te
d
d
is
se
m
in
a
ti
o
n
st
ra
te
g
ie
s;
a
n
d
u
se
o
f
k
n
o
w
le
d
g
e
b
ro
k
er
s
to
li
n
k
re
se
a
rc
h
er
s,
re
se
a
rc
h
u
se
rs
a
n
d
p
o
li
cy
/d
ec
is
io
n
m
a
k
er
s
G
la
sg
o
w
a
n
d
E
m
m
o
n
s
(2
0
0
7
)
L
it
er
a
tu
re
re
v
ie
w
S
u
m
m
a
ry
o
f
th
e
k
ey
fa
ct
o
rs
th
a
t
in
te
rf
er
ed
w
it
h
th
e
tr
a
n
sl
a
ti
o
n
o
f
re
se
a
rc
h
to
p
ra
ct
ic
e
a
n
d
h
o
w
p
u
b
li
c
h
ea
lt
h
re
se
a
rc
h
er
s
ca
n
im
p
ro
v
es
th
e
p
ro
ce
ss
R
ec
o
m
m
en
d
a
ti
o
n
s
to
im
p
ro
v
e
th
e
in
te
g
ra
ti
o
n
o
f
re
se
a
rc
h
a
n
d
p
ra
ct
ic
e
in
cl
u
d
e:
id
en
ti
fy
in
g
a
n
d
m
a
n
a
g
in
g
p
o
te
n
ti
a
l
b
a
rr
ie
rs
to
re
se
a
rc
h
d
is
se
m
in
a
ti
o
n
;
a
p
p
re
ci
a
ti
n
g
a
n
d
in
te
g
ra
ti
n
g
m
u
lt
ip
le
ty
p
es
o
f
ev
id
en
ce
;
a
d
o
p
ti
n
g
p
ra
ct
ic
a
l
cl
in
ic
a
l
a
n
d
b
eh
a
v
io
u
ra
l
tr
ia
ls
a
n
d
d
es
ig
n
st
u
d
ie
s
to
co
ll
ec
t
m
u
lt
ip
le
b
a
se
li
n
es
a
cr
o
ss
se
tt
in
g
s;
co
n
d
u
ct
in
g
b
ro
a
d
er
ev
a
lu
at
io
n
s
in
cl
u
d
in
g
m
u
lt
ip
le
o
u
tc
o
m
es
;
a
cc
o
u
n
ti
n
g
fo
r
co
n
te
x
tu
a
l
fa
ct
o
rs
a
n
d
is
su
es
o
f
g
en
er
a
li
za
b
il
it
y
in
re
se
a
rc
h
re
p
o
rt
s;
a
n
d
p
la
n
n
in
g
fo
r
th
e
a
d
a
p
ta
ti
o
n
a
n
d
re
fi
n
em
en
t
o
f
re
se
a
rc
h
to
fi
t
lo
ca
l
co
n
d
it
io
n
s
a
n
d
em
er
g
in
g
is
su
es
D. Pentland et al.
 2011 The Authors
4 Journal of Advanced Nursing  2011 Blackwell Publishing Ltd
N
a
ti
o
n
a
l
C
en
tr
e
fo
r
th
e
D
is
se
m
in
a
ti
o
n
o
f
D
is
a
b
il
it
y
R
es
ea
rc
h
(2
0
0
6
)
L
it
er
a
tu
re
re
v
ie
w
S
u
m
m
a
ry
o
f
k
n
o
w
le
d
g
e
tr
a
n
sf
er
p
ro
ce
ss
es
in
h
ea
lt
h
ca
re
a
s
d
es
cr
ib
ed
b
y
se
v
er
a
l
in
te
rn
at
io
n
a
l
a
u
th
o
rs
K
n
o
w
le
d
g
e
tr
a
n
sf
er
a
ct
iv
it
ie
s
sh
o
u
ld
in
cl
u
d
e
v
a
ri
o
u
s
d
if
fe
re
n
t
le
v
el
s
o
f
ev
id
en
ce
:
p
ro
g
ra
m
m
es
o
r
in
it
ia
ti
v
es
sh
o
u
ld
b
e
d
ev
el
o
p
ed
in
a
m
a
n
n
er
th
a
t
is
a
p
p
ro
p
ri
a
te
fo
r
a
sp
ec
ifi
c
ta
rg
et
a
u
d
ie
n
ce
(a
s
su
ch
a
u
d
ie
n
ce
a
n
a
ly
si
s
is
re
co
m
m
en
d
ed
);
p
a
rt
ic
ip
a
to
ry
a
n
d
co
ll
a
b
o
ra
ti
v
e
ef
fo
rt
s
m
a
y
fa
ci
li
ta
te
re
la
ti
o
n
sh
ip
b
u
il
d
in
g
&
tr
u
st
in
th
e
K
T
p
ro
ce
ss
;
co
ll
a
b
o
ra
ti
v
e
K
T
st
ra
te
g
ie
s
o
ft
en
p
ro
d
u
ce
th
e
fo
rm
at
io
n
o
f
n
et
w
o
rk
s
a
n
d
p
a
rt
n
er
sh
ip
s;
ca
p
a
ci
ty
b
u
il
d
in
g
is
n
ee
d
ed
fo
r
su
st
ai
n
ed
K
T
in
o
rg
a
n
iz
a
ti
o
n
s
H
em
sl
ey
-B
ro
w
n
(2
0
0
4
)
L
it
er
a
tu
re
re
v
ie
w
(1
5
0
p
a
p
er
s)
C
ro
ss
-s
ec
to
r
li
te
ra
tu
re
re
v
ie
w
fo
cu
se
d
o
n
u
n
d
er
st
a
n
d
in
g
th
e
b
a
rr
ie
rs
to
re
se
a
rc
h
u
ti
li
za
ti
o
n
;
in
d
en
ti
fy
in
g
th
e
re
co
m
m
en
d
a
ti
o
n
s
m
a
d
e
fo
r
a
d
d
re
ss
in
g
th
es
e;
a
n
d
th
e
m
o
st
ef
fe
ct
iv
e
st
ra
te
g
ie
s
fo
r
fa
ci
li
ta
ti
n
g
th
e
u
se
o
f
re
se
a
rc
h
K
ey
a
ct
iv
it
ie
s
fo
r
im
p
ro
v
in
g
th
e
u
se
o
f
re
se
a
rc
h
ev
id
en
ce
in
d
ec
is
io
n
-m
ak
in
g
in
cl
u
d
e:
th
e
n
ee
d
fo
r
p
ra
ct
it
io
n
er
s
to
g
a
in
su
p
p
o
rt
a
n
d
en
co
u
ra
g
em
en
t
fr
o
m
m
a
n
a
g
er
s;
co
ll
a
b
o
ra
ti
ve
a
p
p
ro
a
ch
es
,
p
a
rt
n
er
sh
ip
s
o
r
li
n
k
s,
a
n
d
in
v
o
lv
in
g
u
se
rs
in
re
se
a
rc
h
;
n
et
w
o
rk
s
w
h
ic
h
in
cr
ea
se
co
m
m
u
n
ic
a
ti
o
n
b
et
w
ee
n
re
se
a
rc
h
er
s
a
n
d
u
se
rs
a
re
a
n
ef
fe
ct
iv
e
a
p
p
ro
a
ch
to
fa
ci
li
ta
ti
n
g
re
se
a
rc
h
u
se
;
le
a
d
er
sh
ip
a
ls
o
em
er
g
ed
a
s
a
k
ey
fa
ct
o
r
in
fa
ci
li
ta
ti
n
g
re
se
a
rc
h
u
se
b
y
m
a
n
a
g
er
s
fr
o
m
th
re
e
re
v
ie
w
s
o
f
li
te
ra
tu
re
M
a
ju
m
d
ar
et
al
.
(2
0
0
4
)
C
o
m
m
en
ta
ry
a
n
d
li
te
ra
tu
re
re
v
ie
w
D
es
cr
ip
ti
o
n
o
f
th
e
m
o
st
co
m
m
o
n
p
o
te
n
ti
a
l
b
a
rr
ie
rs
to
th
e
a
p
p
li
ca
ti
o
n
o
f
ev
id
en
ce
in
to
cl
in
ic
a
l
ca
re
;
a
n
d
a
n
ex
p
lo
ra
ti
o
n
o
f
th
e
st
ra
te
g
ie
s
fo
r
tr
a
n
sl
a
ti
n
g
ev
id
en
ce
in
to
cl
in
ic
a
l
ca
re
S
tr
a
te
g
ie
s
id
en
ti
fi
ed
a
s
ef
fe
ct
iv
e
fo
r
su
p
p
o
rt
in
g
th
e
a
p
p
li
ca
ti
o
n
o
f
re
se
a
rc
h
in
p
ra
ct
ic
e
in
cl
u
d
e:
a
u
d
it
a
n
d
fe
ed
b
a
ck
w
it
h
co
m
p
a
ri
so
n
to
lo
ca
l
p
ee
rs
;
re
a
l-
ti
m
e
cl
in
ic
a
l
re
m
in
d
er
s;
fa
ce
-t
o
-f
a
ce
ed
u
ca
ti
o
n
al
o
u
tr
ea
ch
;
en
g
a
g
em
en
t
o
f
lo
ca
l
o
p
in
io
n
le
a
d
er
s;
cr
it
ic
a
l
p
a
th
w
a
y
s
a
n
d
;
m
u
lt
if
a
ce
te
d
in
te
rv
en
ti
o
n
s
S
tr
a
te
g
ie
s
id
en
ti
fi
ed
a
s
p
o
te
n
ti
a
ll
y
v
a
lu
ab
le
b
u
t
re
q
u
ir
in
g
fu
rt
h
er
st
u
d
y
in
cl
u
d
e:
u
se
o
f
la
y
m
ed
ia
to
in
fl
u
en
ce
p
a
ti
en
ts
a
n
d
p
h
y
si
ci
an
s;
p
a
ti
en
t
d
ec
is
io
n
a
id
s
a
n
d
o
th
er
fo
rm
s
o
f
p
a
ti
en
t
‘a
ct
iv
a
ti
o
n
’;
co
n
ti
n
u
o
u
s
q
u
a
li
ty
im
p
ro
v
em
en
t
st
ra
te
g
ie
s;
co
m
p
u
te
ri
ze
d
d
ec
is
io
n
su
p
p
o
rt
a
n
d
o
th
er
‘E
-h
ea
lt
h
’
st
ra
te
g
ie
s;
in
ce
n
ti
v
es
to
p
ro
m
o
te
b
es
t
p
ra
ct
ic
e;
d
is
in
ce
n
ti
v
es
to
re
st
ri
ct
su
b
o
p
ti
m
a
l
p
ra
ct
ic
e;
a
n
d
ex
p
a
n
d
ed
ro
le
s
a
n
d
re
sp
o
n
si
b
il
it
ie
s
fo
r
n
o
n
-p
h
ys
ic
ia
n
p
ro
v
id
er
s
P
y
ra
(2
0
0
3
)
L
it
er
a
tu
re
re
v
ie
w
R
ev
ie
w
a
n
d
su
m
m
a
ry
o
f
fo
rm
al
a
n
d
g
re
y
li
te
ra
tu
re
re
la
ti
n
g
to
th
e
re
la
ti
o
n
sh
ip
b
et
w
ee
n
re
se
a
rc
h
a
n
d
p
o
li
cy
in
cl
u
d
in
g
th
e
ro
le
a
n
d
ef
fe
ct
iv
en
es
s
o
f
k
n
o
w
le
d
g
e
tr
a
n
sl
a
ti
o
n
in
it
ia
ti
v
es
E
n
a
b
le
rs
o
f
K
n
o
w
le
d
ge
T
ra
n
sl
a
ti
o
n
in
cl
u
d
e:
d
ev
el
o
p
in
g
o
n
g
o
in
g
re
la
ti
o
n
sh
ip
s
b
et
w
ee
n
re
se
a
rc
h
er
s
&
p
o
li
cy
m
a
k
er
s;
k
n
o
w
le
d
g
e
b
ro
k
er
in
g
;
a
ct
iv
e
d
is
se
m
in
a
ti
o
n
ef
fo
rt
s
b
y
re
se
a
rc
h
er
s;
im
p
ro
v
in
g
re
se
a
rc
h
&
ev
id
en
ce
a
cq
u
is
it
io
n
sk
il
ls
a
m
o
n
g
d
ec
is
io
n
-m
ak
er
s;
co
n
ce
p
tu
a
li
zi
n
g
k
n
o
w
le
d
g
e
tr
a
n
sl
a
ti
o
n
a
s
a
n
o
n
g
o
in
g
p
ro
ce
ss
;
cr
ea
ti
o
n
o
f
st
a
te
-f
u
n
d
ed
h
ea
lt
h
se
rv
ic
es
re
se
a
rc
h
&
a
p
p
li
ed
p
o
li
cy
a
n
a
ly
si
s
o
rg
a
n
iz
a
ti
o
n
s
to
p
ro
m
o
te
d
ev
el
o
p
m
en
t
o
f
st
a
te
-l
ev
el
co
re
st
a
ff
w
it
h
sp
ec
ifi
c
re
se
a
rc
h
sk
il
ls
;
a
n
d
p
ro
d
u
ci
n
g
ev
id
en
ce
-b
a
se
d
su
m
m
a
ri
es
o
n
re
le
v
an
t
to
p
ic
s
fo
r
d
is
tr
ib
u
ti
o
n
to
lo
ca
l
p
o
li
cy
-m
a
k
er
s
H
a
rv
ey
et
al
.(
2
0
0
2
)
L
it
er
a
tu
re
re
v
ie
w
a
n
d
co
n
ce
p
t
a
n
a
ly
si
s
(7
5
p
a
p
er
s)
P
re
se
n
ts
th
e
fi
n
d
in
gs
o
f
a
co
n
ce
p
t
a
n
a
ly
si
s
o
f
fa
ci
li
ta
ti
o
n
in
re
la
ti
o
n
to
su
cc
es
sf
u
l
im
p
le
m
en
ta
ti
o
n
o
f
ev
id
en
ce
in
to
p
ra
ct
ic
e
T
h
e
p
re
se
n
ce
o
f
a
fa
ci
li
ta
to
r
w
h
o
p
ro
v
id
es
fa
ce
-t
o
-f
a
ce
co
m
m
u
n
ic
a
ti
o
n
a
n
d
u
se
s
a
ra
n
g
e
o
f
en
a
b
li
n
g
te
ch
n
iq
u
es
h
a
s
so
m
e
im
p
a
ct
o
n
ch
a
n
g
in
g
cl
in
ic
a
l
a
n
d
o
rg
a
n
iz
a
ti
o
n
a
l
p
ra
ct
ic
e
d
es
p
it
e
v
a
ri
a
b
le
ef
fe
ct
si
ze
s
a
n
d
d
if
fe
ri
n
g
co
st
s.
It
is
d
if
fi
cu
lt
to
is
o
la
te
w
h
ic
h
a
sp
ec
ts
o
f
th
e
fa
ci
li
ta
ti
o
n
p
ro
ce
ss
o
r
th
e
fa
ci
li
ta
to
r
ro
le
a
re
m
o
re
o
r
le
ss
ef
fe
ct
iv
e
in
in
fl
u
en
ci
n
g
ch
a
n
g
e
C
o
rr
ig
a
n
et
al
.
(2
0
0
1
)
L
it
er
a
tu
re
re
v
ie
w
R
ev
ie
w
s
th
e
re
se
a
rc
h
o
n
d
is
se
m
in
a
ti
o
n
st
ra
te
g
ie
s
th
a
t
fa
ci
li
ta
te
th
e
tr
a
n
sf
er
o
f
re
se
a
rc
h
-b
a
se
d
p
ra
ct
ic
es
fr
o
m
a
ca
d
em
ic
se
tt
in
g
to
p
u
b
li
c-
se
ct
o
r
p
sy
ch
ia
tr
y
T
h
re
e
st
ra
te
g
ie
s
a
re
id
en
ti
fi
ed
a
s
u
se
fu
l
in
fo
st
er
in
g
re
se
a
rc
h
d
is
se
m
in
a
ti
o
n
in
cl
u
d
in
g
:
p
a
ck
a
gi
n
g
re
se
a
rc
h
so
th
a
t
sp
ec
ifi
c
in
te
rv
en
ti
o
n
s
a
re
m
o
re
a
cc
es
si
b
le
a
n
d
u
se
r-
fr
ie
n
d
ly
to
se
rv
ic
e
p
ro
v
id
er
s
in
cl
u
d
in
g
en
su
ri
n
g
th
e
h
ig
h
fa
ce
v
a
li
d
it
y
o
f
m
a
n
u
a
ls
w
it
h
b
u
il
t-
in
fi
d
el
it
y
sy
st
em
s;
ed
u
ca
ti
n
g
p
ro
v
id
er
s
a
b
o
u
t
re
le
v
an
t
k
n
o
w
le
d
g
e
a
n
d
sk
il
ls
th
ro
u
gh
in
te
ra
ct
iv
e,
cl
in
ic
a
ll
y
re
p
re
se
n
ta
ti
v
e
le
a
rn
in
g
a
ct
iv
it
ie
s;
a
n
d
a
d
d
re
ss
in
g
th
e
o
rg
a
n
iz
a
ti
o
n
a
l
d
y
n
a
m
ic
s
o
f
th
e
te
a
m
to
fa
ci
li
ta
te
th
e
im
p
le
m
en
ta
ti
o
n
o
f
in
n
o
v
a
ti
o
n
s
in
cl
u
d
in
g
im
p
ro
v
in
g
te
a
m
le
a
d
er
sh
ip
sk
il
ls
to
in
cl
u
d
e
ei
th
er
tr
a
n
sf
o
rm
at
io
n
st
y
le
s
o
f
tr
a
n
sa
ct
io
n
a
l
st
y
le
s
C
a
n
ad
ia
n
P
o
p
u
la
ti
o
n
H
ea
lt
h
In
it
ia
ti
v
e
(2
0
0
1
)
Id
en
ti
fi
es
th
e
st
ra
te
g
ie
s
u
se
d
b
y
1
7
h
ea
lt
h
a
n
d
so
ci
a
l
re
se
a
rc
h
fo
cu
se
d
o
rg
a
n
iz
a
ti
o
n
s
fo
r
tr
a
n
sf
er
ri
n
g
E
ff
ec
ti
v
e
K
T
is
b
a
se
d
o
n
in
v
o
lv
in
g
a
w
id
e
v
a
ri
et
y
o
f
p
a
rt
n
er
s,
ta
rg
et
in
g
sp
ec
ifi
c
a
u
d
ie
n
ce
s
w
it
h
re
le
v
a
n
t
re
se
a
rc
h
.
F
o
r
p
o
li
cy
m
a
k
er
s,
a
w
id
e
ra
n
g
e
o
f
o
rg
a
n
iz
a
ti
o
n
s
sh
o
u
ld
b
e
ta
rg
et
ed
fo
r
T
a
b
le
2
(C
o
n
ti
n
u
ed
)
A
u
th
o
r
a
n
d
st
u
d
y
ty
p
e
A
im
s
F
in
d
in
g
s
re
la
te
d
to
k
n
o
w
le
d
g
e
tr
a
n
sf
er
a
n
d
ex
ch
a
n
g
e
JAN: REVIEW PAPER Knowledge transfer and exchange in healthcare
 2011 The Authors
Journal of Advanced Nursing  2011 Blackwell Publishing Ltd 5
E
n
v
ir
o
n
m
en
ta
l
sc
a
n
re
se
a
rc
h
k
n
o
w
le
d
g
e
d
is
se
m
in
a
ti
o
n
;
b
ro
a
d
er
p
u
b
li
c
sh
o
u
ld
b
e
in
cl
u
d
ed
a
s
p
a
rt
n
er
s
fo
r
ef
fe
ct
in
g
in
d
ir
ec
t
re
se
a
rc
h
tr
a
n
sf
er
to
d
ec
is
io
n
m
a
k
er
s
S
ta
k
eh
o
ld
er
a
n
d
d
ec
is
io
n
m
a
k
er
s
sh
o
u
ld
b
e
en
g
ag
ed
ea
rl
y
o
n
,
a
n
d
th
ro
u
gh
o
u
t
th
e
re
se
a
rc
h
p
ro
ce
ss
;
en
v
ir
o
n
m
en
ta
l
sc
a
n
n
in
g
is
ef
fe
ct
iv
e
a
t
fo
r
in
fo
rm
in
g
re
se
a
rc
h
a
g
en
d
as
;
im
p
a
ct
/o
u
tc
o
m
es
sh
o
u
ld
b
e
ev
a
lu
at
e
W
o
rk
in
g
g
ro
u
p
s
ra
th
er
th
a
n
co
n
fe
re
n
ce
s
to
en
co
u
ra
g
e
d
ia
lo
g
u
e;
re
se
a
rc
h
ev
id
en
ce
sh
o
u
ld
b
e
a
v
a
il
a
b
le
in
v
a
ri
o
u
s
fo
rm
at
s
in
cl
u
d
in
g
th
o
se
d
es
ig
n
ed
to
b
e
cl
ea
r
a
n
d
co
n
ci
se
;
ev
er
y
re
se
a
rc
h
p
ro
g
ra
m
m
e
sh
o
u
ld
h
a
ve
K
T
st
ra
te
g
y
b
u
il
t
in
to
it
s
d
es
ig
n
;
re
se
a
rc
h
tr
a
n
sf
er
sp
ec
ia
li
st
s
sh
o
u
ld
b
e
em
p
lo
ye
d
C
o
n
k
li
n
a
n
d
S
to
le
e
(2
0
0
8
)
Q
u
a
li
ta
ti
v
e
S
tu
d
y
S
tu
d
y
d
es
ig
n
ed
to
te
st
a
p
il
o
t
m
o
d
el
fo
r
ev
a
lu
a
ti
n
g
k
n
o
w
le
d
g
e
ex
ch
a
n
g
e
in
a
n
et
w
o
rk
co
n
te
x
t
L
a
rg
e
K
T
n
et
w
o
rk
s
m
a
y
en
a
b
le
th
e
b
et
te
r
co
m
m
u
n
ic
a
ti
o
n
a
n
d
u
se
o
f
k
n
o
w
le
d
g
e.
T
h
e
o
rg
a
n
iz
a
ti
o
n
a
l
co
n
te
x
t
a
ff
o
rd
ed
b
y
C
o
m
m
u
n
it
ie
s
o
f
P
ra
ct
ic
e
ca
n
su
p
p
o
rt
th
e
fl
o
w
o
f
k
n
o
w
le
d
g
e
a
m
o
n
g
p
a
rt
ic
ip
a
n
ts
a
n
d
en
a
b
le
s
re
se
a
rc
h
ev
id
en
ce
a
n
d
ex
p
er
t
o
p
in
io
n
to
b
e
d
el
iv
er
ed
;
v
a
ri
a
b
le
ev
id
en
ce
fo
r
ci
te
d
m
et
h
o
d
s
h
a
v
in
g
a
d
ir
ec
t
ef
fe
ct
o
n
th
e
b
eh
a
v
io
u
rs
o
f
ca
re
g
iv
er
s
M
cW
il
li
a
m
et
al
.
(2
0
0
8
)
M
ix
ed
-m
et
h
o
d
ev
a
lu
a
ti
o
n
P
il
o
t
st
u
d
y
in
to
th
e
ef
fe
ct
iv
en
es
s
o
f
a
k
n
o
w
le
d
g
e
tr
a
n
sl
a
ti
o
n
in
te
rv
en
ti
o
n
p
ro
m
o
ti
n
g
ev
id
en
ce
-b
a
se
d
h
o
m
e
ca
re
th
ro
u
gh
so
ci
a
l
in
te
ra
ct
io
n
F
a
ci
li
ta
to
rs
a
t
th
e
o
rg
a
n
iz
a
ti
o
n
a
l
le
v
el
in
cl
u
d
e:
g
eo
g
ra
p
h
ic
p
ro
x
im
it
y
;
re
m
u
n
er
a
ti
o
n
o
f
ef
fo
rt
s;
re
co
g
n
it
io
n
fo
r
o
u
tc
o
m
es
a
ch
ie
v
ed
;
te
a
m
w
o
rk
in
g
is
g
en
er
a
ll
y
se
en
a
s
h
ig
h
ly
fa
ci
li
ta
ti
v
e
o
f
K
T
;
ti
m
e
to
b
u
il
d
tr
u
st
im
p
o
rt
a
n
t
fa
ci
li
ta
to
r
o
f
K
T
a
n
d
m
o
re
a
tt
a
in
a
b
le
in
sm
a
ll
er
g
ro
u
p
s;
in
d
iv
id
u
a
l
p
ra
ct
it
io
n
er
s
re
sp
o
n
d
to
a
d
eq
u
a
te
re
m
u
n
er
a
ti
o
n
fo
r
ti
m
e/
ef
fo
rt
G
ar
la
n
d
et
al
.
(2
0
0
6
)
Q
u
a
li
ta
ti
v
e
ca
se
st
u
d
y
D
es
cr
ib
es
th
e
d
ev
el
o
p
m
en
t
o
f
o
n
e
re
se
a
rc
h
-p
ra
ct
ic
e
en
d
ea
v
o
u
r
in
m
en
ta
l
h
ea
lt
h
a
n
d
q
u
a
li
ta
ti
v
el
y
in
v
es
ti
g
a
te
s
th
e
p
a
rt
ic
ip
a
n
ts
’
p
er
ce
p
ti
o
n
s
o
f
th
e
p
ro
ce
ss
P
ra
ct
it
io
n
er
s
w
er
e
in
it
ia
ll
y
sc
ep
ti
ca
l
o
f
co
ll
a
b
o
ra
ti
ve
re
se
a
rc
h
-p
ra
ct
ic
e
a
ct
iv
it
ie
s;
g
ro
u
p
d
y
n
a
m
ic
s,
es
p
ec
ia
ll
y
th
e
ef
fe
ct
s
o
f
d
o
m
in
a
n
t
v
o
ic
es
p
la
y
a
la
rg
e
ro
le
in
co
ll
a
b
o
ra
ti
o
n
s.
D
if
fe
re
n
ce
s
in
th
e
la
n
g
u
a
g
e
u
se
d
b
y
re
se
a
rc
h
er
s/
p
ra
ct
it
io
n
er
s
ca
n
ca
u
se
ch
a
ll
en
g
es
.
C
o
m
m
u
n
ic
a
ti
o
n
is
k
ey
to
d
ev
el
o
p
in
g
a
n
d
m
a
in
ta
in
in
g
tr
u
st
–
re
ci
p
ro
ca
l
tr
u
st
is
ce
n
tr
a
l
to
m
a
k
in
g
th
e
co
ll
a
b
o
ra
ti
v
e
p
ro
ce
ss
w
o
rk
;
C
la
ri
ty
a
b
o
u
t
le
a
d
er
sh
ip
ro
le
s
is
es
se
n
ti
a
l
B
o
w
en
a
n
d
M
a
rt
en
s
(2
0
0
5
)
M
u
lt
i-
m
et
h
o
d
q
u
a
li
ta
ti
ve
st
u
d
y
E
x
p
lo
re
s
th
e
ch
a
ra
ct
er
is
ti
cs
o
f
ef
fe
ct
iv
e
k
n
o
w
le
d
g
e
tr
a
n
sl
a
ti
o
n
in
it
ia
ti
v
es
fr
o
m
th
e
p
er
sp
ec
ti
v
e
o
f
co
m
m
u
n
it
y
p
a
rt
n
er
s
K
n
o
w
le
d
g
e
T
ra
n
sl
a
ti
o
n
a
p
p
ro
a
ch
es
sh
o
u
ld
in
cl
u
d
e
ef
fo
rt
s
to
:
cr
ea
te
a
n
en
v
ir
o
n
m
en
t
o
f
in
te
re
st
a
n
d
o
p
en
n
es
s
to
re
se
a
rc
h
(p
ro
v
id
in
g
a
se
tt
in
g
fo
r
K
T
to
o
cc
u
r
in
,
in
cl
u
d
in
g
b
u
il
d
in
g
tr
u
st
a
n
d
co
n
fi
d
en
ce
b
et
w
ee
n
p
a
rt
n
er
s)
;
p
ro
v
id
e
o
p
p
o
rt
u
n
it
ie
s
fo
r
co
ll
a
b
o
ra
ti
v
e
re
se
a
rc
h
;
d
ev
el
o
p
a
n
d
u
se
a
sh
a
re
d
v
o
ca
b
u
la
ry
a
n
d
co
n
ce
p
tu
a
l
b
a
se
;
fa
ci
li
ta
te
a
n
u
n
d
er
st
a
n
d
in
g
o
f
re
se
a
rc
h
fi
n
d
in
gs
;
fo
st
er
a
n
u
n
d
er
st
a
n
d
in
g
o
f
im
p
li
ca
ti
o
n
s
fo
r
p
ra
ct
ic
e
(fi
n
d
in
g
s
n
ee
d
to
b
e
in
te
rp
re
te
d
a
n
d
a
p
p
li
ed
in
re
la
ti
o
n
to
sp
ec
ifi
c
se
tt
in
g
s)
;
q
u
a
li
ty
is
a
n
im
p
o
rt
a
n
t
fa
ct
o
r
in
in
te
ra
ct
io
n
s;
o
rg
a
n
iz
a
ti
o
n
a
l
b
a
rr
ie
rs
a
re
a
n
o
n
g
o
in
g
im
p
ed
im
en
t
to
K
T
a
n
d
ca
p
ac
it
y
b
u
il
d
in
g
sh
o
u
ld
fo
cu
s
a
t
th
is
a
s
w
el
l
a
s
th
e
in
d
iv
id
u
a
l
le
v
el
D
o
b
b
in
s
et
al
.
(2
0
0
4
)
Q
u
a
li
ta
ti
v
e
st
u
d
y
In
v
es
ti
g
a
te
s
p
u
b
li
c
h
ea
lt
h
d
ec
is
io
n
m
a
k
er
s’
p
re
fe
re
n
ce
s
fo
r
re
ce
iv
in
g
re
se
a
rc
h
k
n
o
w
le
d
g
e
K
T
st
ra
te
g
ie
s
sh
o
u
ld
b
e
cu
st
o
m
iz
ed
to
m
ee
t
in
d
iv
id
u
a
l
n
ee
d
s
a
t
p
a
rt
ic
u
la
r
p
o
in
ts
in
ti
m
e.
B
u
il
d
in
g
fl
ex
ib
il
it
y
in
to
th
e
K
T
st
ra
te
g
y
is
re
q
u
ir
ed
to
p
ro
v
id
e
d
ec
is
io
n
m
a
k
er
s
w
it
h
su
ffi
ci
en
t
ch
o
ic
e
a
n
d
co
n
tr
o
l
o
v
er
th
e
co
n
te
n
t,
fo
rm
at
a
n
d
d
el
iv
er
y
o
f
re
se
a
rc
h
ev
id
en
ce
;
a
u
d
ie
n
ce
-s
p
ec
ifi
c
m
es
sa
g
es
fr
o
m
sy
st
em
a
ti
c
re
v
ie
w
s
th
a
t
a
re
in
li
n
e
w
it
h
th
e
co
n
te
x
ts
to
w
h
ic
h
th
ey
a
p
p
ly
sh
o
u
ld
b
e
d
ev
el
o
p
ed
.
R
es
ea
rc
h
ev
id
en
ce
sh
o
u
ld
a
p
p
ea
r
u
se
r
fr
ie
n
d
ly
a
n
d
b
e
co
n
ci
se
,
w
h
er
e
p
o
ss
ib
le
sc
re
en
in
g
o
u
t
ir
re
le
v
a
n
t
in
fo
rm
at
io
n
;
a
u
to
m
a
ti
ca
ll
y
u
p
d
a
ti
n
g
u
se
rs
w
it
h
re
ce
n
tl
y
p
u
b
li
sh
ed
re
v
ie
w
s
o
n
ly
in
a
re
a
s
o
f
in
te
re
st
is
p
re
fe
rr
ed
a
n
d
;
ca
p
ac
it
y
b
u
il
d
in
g
in
re
se
a
rc
h
u
se
is
es
se
n
ti
a
l
fo
r
o
n
g
o
in
g
K
T
Ja
co
b
so
n
et
al
.
(2
0
0
5
)
Q
u
a
li
ta
ti
v
e
ca
se
st
u
d
ie
s
E
x
p
lo
re
s
th
e
co
n
d
it
io
n
s
th
a
t
fa
ci
li
ta
te
in
te
ra
ct
iv
e
k
n
o
w
le
d
g
e
tr
a
n
sf
er
w
it
h
a
p
a
rt
ic
u
la
r
fo
cu
s
o
n
a
ca
d
em
ic
co
n
su
lt
in
g
a
s
a
st
ra
te
g
y
P
re
ss
in
g
n
ee
d
s
se
e
k
n
o
w
le
d
g
e
u
se
d
m
o
re
q
u
ic
k
ly
,
w
h
il
st
le
ss
u
rg
en
cy
m
ea
n
s
k
n
o
w
le
d
g
e
is
le
ss
li
k
el
y
to
b
e
u
se
d
;
co
n
su
lt
a
n
ts
[k
n
o
w
le
d
g
e
b
ro
k
er
s]
n
ee
d
to
b
e
p
er
ce
iv
ed
a
s
a
cc
es
si
b
le
,
o
rg
a
n
iz
ed
,
ex
p
er
t
&
cr
ed
ib
le
(c
li
en
ts
b
eg
in
th
is
a
ss
es
sm
en
t
fr
o
m
p
re
-e
n
tr
y
o
n
);
cl
ie
n
ts
’
n
ee
d
s
to
b
e
co
m
m
u
n
ic
at
iv
e
T
a
b
le
2
(C
o
n
ti
n
u
ed
)
A
u
th
o
r
a
n
d
st
u
d
y
ty
p
e
A
im
s
F
in
d
in
g
s
re
la
te
d
to
k
n
o
w
le
d
g
e
tr
a
n
sf
er
a
n
d
ex
ch
a
n
g
e
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a
n
d
co
m
m
it
te
d
;
fa
ci
li
ta
ti
n
g
st
ra
te
g
ie
s
sh
o
u
ld
b
e
a
im
ed
a
t
p
ro
m
o
ti
n
g
cl
ie
n
ts
’
p
a
rt
ic
ip
a
ti
o
n
a
n
d
co
ll
a
b
o
ra
ti
o
n
,
u
si
n
g
w
h
er
e
p
o
ss
ib
le
st
ee
ri
n
g
co
m
m
it
te
es
to
in
te
g
ra
te
lo
ca
l
ex
p
er
t
v
ie
w
s
in
to
d
es
ig
n
,
co
n
d
u
ct
a
n
d
in
te
rp
re
ta
ti
o
n
o
f
re
se
a
rc
h
M
o
lf
en
te
r
et
al
.
(2
0
0
9
)
Q
u
al
it
a
ti
v
e
ca
se
st
u
d
y
D
es
cr
ib
es
a
k
n
o
w
le
d
g
e-
to
-a
ct
io
n
fr
a
m
ew
o
rk
a
n
d
in
te
rv
en
ti
o
n
u
se
d
w
it
h
sp
ee
ch
a
n
d
la
n
g
u
a
g
e
p
a
th
o
lo
g
is
ts
,
id
en
ti
fy
in
g
k
ey
el
em
en
ts
o
f
th
e
p
ro
ce
ss
a
n
d
ev
a
lu
at
in
g
th
e
o
u
tc
o
m
es
o
f
th
e
p
ro
ce
ss
th
ro
u
gh
q
u
a
li
ta
ti
v
e
in
v
es
ti
g
a
ti
o
n
H
a
n
d
s-
o
n
tr
a
in
in
g
id
en
ti
fi
ed
a
s
m
o
re
ef
fe
ct
iv
e
th
a
n
le
ct
u
re
s
a
t
en
a
b
li
n
g
k
n
o
w
le
d
g
e
to
a
ct
io
n
;
o
n
g
o
in
g
su
p
p
o
rt
fr
o
m
re
se
a
rc
h
er
s
w
a
s
p
a
rt
ic
u
la
rl
y
v
a
lu
ed
b
y
cl
in
ic
ia
n
s;
su
cc
es
sf
u
l
K
T
A
re
q
u
ir
es
co
ll
a
b
o
ra
ti
o
n
a
t
b
o
th
th
e
k
n
o
w
le
d
g
e
cr
ea
ti
o
n
a
n
d
k
n
o
w
le
d
g
e
a
ct
io
n
st
a
g
es
;
th
e
p
ro
ce
ss
a
ll
o
w
ed
cl
in
ic
ia
n
s
to
fe
el
m
o
re
co
m
fo
rt
a
b
le
en
g
ag
in
g
in
n
o
v
el
tr
ea
tm
en
ts
in
th
e
fu
tu
re
K
o
th
a
ri
et
al
.
(2
0
0
5
)
Q
u
al
it
a
ti
v
e
ca
se
st
u
d
ie
s
In
v
es
ti
g
a
te
s
if
in
te
ra
ct
io
n
b
et
w
ee
n
u
se
rs
a
n
d
p
ro
d
u
ce
rs
o
f
re
se
a
rc
h
is
a
ss
o
ci
at
ed
w
it
h
a
g
re
a
te
r
le
v
el
o
f
a
d
o
p
ti
o
n
o
f
re
se
a
rc
h
fi
n
d
in
gs
in
th
e
d
es
ig
n
a
n
d
d
el
iv
er
y
o
f
h
ea
lt
h
ca
re
p
ro
g
ra
m
m
es
T
h
e
in
fo
rm
at
io
n
p
ro
ce
ss
in
g
o
f
re
se
a
rc
h
re
p
o
rt
fi
n
d
in
gs
in
cr
ea
se
d
w
it
h
in
te
ra
ct
io
n
b
et
w
ee
n
re
se
a
rc
h
er
s
a
n
d
re
se
a
rc
h
u
se
rs
;
a
s
th
e
in
te
ra
ct
io
n
st
ra
te
g
y
em
p
lo
ye
d
in
v
o
lv
ed
th
e
a
rt
ic
u
la
ti
o
n
o
f
re
se
a
rc
h
q
u
es
ti
o
n
s
fo
r
p
ro
g
ra
m
m
e
p
la
n
n
in
g
,
re
a
d
in
g
o
f
d
ra
ft
v
er
si
o
n
s
o
f
th
e
re
p
o
rt
,
a
n
d
co
n
v
er
si
n
g
a
b
o
u
t
th
e
re
p
o
rt
,
in
te
ra
ct
in
g
te
a
m
s
w
er
e
p
re
d
ic
ta
b
ly
m
o
re
in
fo
rm
ed
a
b
o
u
t
re
p
o
rt
co
n
te
n
ts
;
re
su
lt
s
a
ls
o
in
d
ic
a
te
d
th
a
t
in
te
ra
ct
in
g
te
am
s
w
er
e
b
et
te
r
ed
u
ca
te
d
a
b
o
u
t
m
et
h
o
d
o
lo
g
ic
a
l
a
n
d
a
n
al
y
ti
ca
l
is
su
es
a
ss
o
ci
a
te
d
w
it
h
th
e
re
se
a
rc
h
R
u
ss
el
l
et
al
.
(2
0
0
4
)
Q
u
al
it
a
ti
v
e
m
ix
ed
-m
et
h
o
d
E
x
p
lo
re
s
th
e
p
ro
ce
ss
o
f
k
n
o
w
le
d
g
e
ex
ch
a
n
g
e
in
a
n
in
fo
rm
al
em
a
il
n
et
w
o
rk
fo
r
ev
id
en
ce
-b
a
se
d
h
ea
lt
h
ca
re
,
to
il
lu
m
in
a
te
th
e
v
a
lu
e
o
f
th
e
se
rv
ic
e
a
n
d
it
s
cr
it
ic
a
l
su
cc
es
s
fa
ct
o
rs
,
a
n
d
to
id
en
ti
fy
a
re
a
s
fo
r
im
p
ro
v
em
en
t
S
ev
er
a
l
a
sp
ec
ts
w
er
e
im
p
o
rt
a
n
t
in
in
fo
rm
a
l
K
E
n
et
w
o
rk
s.
S
k
il
le
d
st
a
ff
a
re
n
ee
d
ed
to
es
ta
b
li
sh
,
d
ev
el
o
p
a
n
d
m
a
in
ta
in
th
e
n
et
w
o
rk
in
g
p
ro
ce
ss
;
si
m
p
le
co
m
m
u
n
ic
a
ti
o
n
m
et
h
o
d
s
(e
-m
a
il
)
en
a
b
le
s
m
em
b
er
s
to
d
ra
w
u
p
o
n
‘t
h
e
st
re
n
gt
h
o
f
w
ea
k
ti
es
’
(b
es
t
so
u
rc
e
o
f
n
ew
id
ea
is
a
st
ra
n
g
er
o
r
n
o
t
d
ir
ec
tl
y
re
la
te
d
ra
th
er
th
a
n
o
n
e
fr
o
m
th
e
sa
m
e
so
ci
a
l
g
ro
u
p
in
g
s)
;
in
fo
rm
al
n
et
w
o
rk
s
en
a
b
le
s
th
e
sp
o
n
ta
n
eo
u
s
em
er
g
en
ce
o
f
co
m
m
u
n
it
ie
s
o
f
p
ra
ct
ic
e;
T
h
e
n
et
w
o
rk
a
ll
o
w
ed
fo
r
‘l
u
rk
in
g
’
–
b
en
efi
tt
in
g
fr
o
m
th
e
n
et
w
o
rk
ev
en
w
it
h
o
u
t
d
ir
ec
tl
y
co
n
tr
ib
u
ti
n
g
–
a
ll
o
w
s
sp
o
n
ta
n
eo
u
s
le
a
rn
in
g
a
b
o
u
t
re
se
a
rc
h
u
se
R
o
ss
er
(2
0
0
8
)
C
a
se
st
u
d
y
D
es
cr
ib
es
tw
o
st
ra
te
g
ie
s
to
tr
a
n
sf
er
re
se
a
rc
h
ev
id
en
ce
in
to
cl
in
ic
a
l
p
ra
ct
ic
e
P
h
y
si
ci
a
n
s
re
sp
o
n
d
ed
w
el
l
to
th
e
cr
it
ic
a
l
a
p
p
ra
is
al
o
f
li
te
ra
tu
re
w
it
h
k
ey
re
fe
re
n
ce
s
cr
ed
ib
le
a
n
d
h
el
p
fu
l;
T
h
ey
a
ls
o
a
p
p
re
ci
a
te
d
th
e
a
u
to
m
a
te
d
li
te
ra
tu
re
se
a
rc
h
u
p
d
a
te
fu
n
ct
io
n
;
p
re
se
n
ti
n
g
p
a
ti
en
ts
w
it
h
ev
id
en
ce
a
n
d
in
v
o
lv
in
g
th
em
in
d
ec
is
io
n
-m
a
k
in
g
im
p
ro
v
ed
th
e
p
a
ti
en
t–
p
h
ys
ic
ia
n
re
la
ti
o
n
sh
ip
;
6
0
–
8
0
,0
0
0
h
it
s
p
er
w
ee
k
o
n
w
eb
si
te
a
ft
er
p
u
b
li
c
la
u
n
ch
su
g
g
es
ti
v
e
o
f
a
su
it
a
b
le
d
el
iv
er
y
m
ec
h
a
n
is
m
F
o
rr
es
te
r
et
al
.
(2
0
0
8
)
C
a
se
st
u
d
y
D
es
cr
ib
es
a
p
a
rt
n
er
sh
ip
b
et
w
ee
n
a
n
u
rs
in
g
sc
h
o
o
l,
th
e
Jo
an
n
a
B
ri
g
g
s
In
st
it
u
te
C
en
tr
e
fo
r
E
v
id
en
ce
-
B
a
se
d
P
ra
ct
ic
e,
a
n
d
h
o
sp
it
a
l
in
w
h
ic
h
a
fa
cu
lt
y
m
em
b
er
,
th
e
re
so
u
rc
es
o
f
th
e
JB
I
a
n
d
th
e
la
b
o
ra
to
ri
es
o
f
th
e
n
u
rs
in
g
sc
h
o
o
l
w
er
e
sh
a
re
d
to
en
a
b
le
cl
in
ic
a
ll
y
le
d
re
se
a
rc
h
D
ir
ec
t
o
u
tc
o
m
es
o
f
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b
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b
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at
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d
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b
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p
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d
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ra
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p
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a
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d
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b
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b
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ra
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ra
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b
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ra
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u
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u
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d
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p
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at
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ra
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ra
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b
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b
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F
a
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a
s
a
n
d
A
n
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y
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b
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b
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d
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b
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d
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ra
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b
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at
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d
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b
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p
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v
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n
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a
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ra
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p
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b
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p
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b
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at
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communicating forms of knowledge to relevant stakehold-
ers through a variety of methods. The majority of papers in
this review offer some commentary on communicating
knowledge to health professionals with this theme well
represented in systematic and literature reviews, and case
studies. Information relating to the efficacy of methods for
sharing or transferring research knowledge to healthcare
personnel has three sub-groups identified as contributing to
the value of KT initiatives: relevance, accessibility and
format or method.
Relevance
Ensuring the relevance of research information or findings
when sharing them with knowledge users is indicated by
several studies to influence directly whether research evi-
dence will be used in making decisions (Pyra 2003, Mitton
et al. 2007, Harrington et al. 2008). Several papers discuss
the importance of ensuring relevance by commenting on the
value of actively and accurately targeting individuals or user
groups when sharing knowledge, indicating that exploiting
or building upon pre-existing communication channels can
facilitate this [Titler et al. 1999, Canadian Population
Health Initiative (CPHI) 2001; Philip et al. 2003,
McConnell et al. 2007].
Accessibility
Making research evidence accessible to potential users was
also noted to be an important feature of KT strategies in
qualitative studies, case studies, a literature and a system-
atic review. Where research evidence was to be used in
clinical decision-making, on-demand evidence-based infor-
mation tools and computerized decision support methods
were both noted to be potentially effective strategies for
improving accessibility and therefore implementation
(Majumdar et al. 2004, Best et al. 2008). Several case
studies note the benefits of allowing knowledge users swift
and easy access to relevant research evidence (Titler et al.
1999, CPHI 2001; Rosser 2008).
Similarly, timeliness, as an aspect of accessibility and
relevance, also receives attention. Mitton et al. (2007) note
the importance of ensuring research evidence is provided
when needed and still of direct relevance to the decisions at
hand. Similarly, a qualitative study into public health
decision makers’ preference for knowledge sharing methods
notes the importance of ensuring relevance to context and
need through the timely delivery of knowledge (Dobbins
et al. 2004).
The review conducted by Mitton et al. (2007) focussed
on sharing research findings with policy makers in the
healthcare field and identified the provision of clearly
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summarized research findings which include actionable mes-
sages or policy recommendations as the most effective
method. In addition, tailoring the findings of research for
specific audiences and ensuring its relevance are noted as key
characteristics of successful knowledge sharing (Mitton et al.
2007).
Format and method
The format in which knowledge is presented and the methods
used to share it with health professionals can have direct
impact on its perceived value and subsequently the likelihood
of it being used in practice. In addition to the importance of
making knowledge physically accessible, ensuring its clear
and concise presentation has been identified as a vital char-
acteristic in improving its probability of use (Pyra 2003,
Mitton et al. 2007, Harrington et al. 2008). Dobbins et al.
(2004) further illustrate the importance of this characteristic
by arguing that knowledge sharing methods should be flexi-
ble enough to provide users with access to research evidence
in various formats and levels of detail to meet individual
preferences and needs.
In addition, an overview of systematic reviews identifies
evidence for the effectiveness of a number of different
knowledge sharing strategies (Bero et al. 1998). Face-to-face
methods including educational outreach visits, reminders of
research findings and multifaceted interventions including
combinations of audit and feedback, marketing and local
consensus processes are indicated to be consistently effective
methods of promoting the implementation of research
findings by healthcare practitioners. This overview noted
that limiting knowledge sharing methods to the provision of
educational materials or didactic educational methods has
minimal effects. This finding is corroborated by a meta-
synthesis of systematic reviews into interventions to change
health practitioners’ behaviours in response to new knowl-
edge, which also notes the effectiveness of multifaceted and
active educational approaches such as outreach and remind-
ers (Grimshaw et al. 2001).
Several other studies report on the benefits of using active
and interpersonal KT techniques and the benefits of tailoring
these to specific audiences (Pyra 2003, Majumdar et al. 2004,
Fixsen et al. 2005, NCDDR 2006; McConnell et al. 2007,
Best et al. 2008, Forrester et al. 2008, Harrington et al.
2008). Although less well addressed in the empirical studies,
basing KT activities on strategies that include tailoring the
format and delivery method to the circumstances and needs
of specific audiences was a key conclusion of the study by
Conklin and Stolee (2008). Another qualitative study
reported similar results, concluding that customizing KT
methods to meet individuals’ needs at particular points in
time and developing audience specific messages increases the
value attached to a knowledge resource (Dobbins et al.
2004).
The influence of networks on successful KT is noted in two
papers. Informal electronic networks offering targeted
e-mails highlighting new research information or evidence
was perceived to be a highly valuable and legitimate know-
ledge sharing strategy (Russell et al. 2004). This study also
noted that knowledge sharing networks allow for peers to act
as rich sources of research evidence often inaccessible through
formal literature searching methods. A study exploring a
community of practice also indicated that networks make
communication infrastructures more readily available, allow-
ing for both research evidence and expertise about its clinical
application to be effectively shared (Conklin & Stolee 2008).
Theme 2: Generating knowledge – key characteristics of
knowledge exchange
The literature also offers a variety of definitions, terminology
and models relating to knowledge exchange. In general,
explanations of KE propose an interactive and ongoing
process of collaboration, which provides research users with
information they perceive as relevant in easily usable formats
whilst research producers receive information about the
needs of users. The information about KE identified in this
review focussed largely on collaboration and communication
during the formulation, conduct and dissemination of new
research knowledge.
Collaborative research formulation
Collaborations between researchers and health professionals
during the design of research studies were identified
throughout the literature as an important element of pro-
ducing relevant and practicable new knowledge. Systematic
reviews (Bero et al. 1998, Fixsen et al. 2005, Mitton et al.
2007), several literature reviews (Hemsley-Brown 2004,
NCDDR 2006; Glasgow & Emmons 2007, Harrington et al.
2008) and case studies (Titler et al. 1999, Baumbusch et al.
2007) note that collaboration during research formulation is
an effective way of identifying the knowledge needs of health
professionals. These papers also suggest that research studies
based on a sound understanding of health professionals’
needs tend to be perceived as more relevant and are therefore
more likely to be applied in practice.
Collaborative research production
There is a strong theme represented in systematic reviews and
many of the literature reviews indicating the value of col-
laboration between those using research evidence and its
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producers in influencing clinical, planning and policy deci-
sions (CPHI 2001; Pyra 2003, Hemsley-Brown 2004, Fixsen
et al. 2005, NCDDR 2006; Glasgow & Emmons 2007,
Mitton et al. 2007, Best et al. 2008, Harrington et al. 2008).
Most of the literature reviews and several empirical and case
studies include information about establishing and main-
taining collaborations between the producers and users of
research knowledge. The value of this lies largely in the
opportunity for knowledge users to ensure that the direction
of a research programme remains focussed on relevant issues,
causing the resulting knowledge to be of increased relevance,
utility and acceptability to the user (Crosswaite & Curtice
1994, Bero et al. 1998, Hemsley-Brown 2004, Fixsen et al.
2005, Jacobson et al. 2005; Eke et al. 2006, NCDDR 2006;
Baumbusch et al. 2007, Glasgow & Emmons 2007,
McConnell et al. 2007, Harrington et al. 2008).
In addition, allowing research to be informed by stake-
holders may help a study’s outcomes to be more practicable,
as specific constraints and opportunities present in the
practice context can be considered during its design (Eke
et al. 2006, Farkas & Anthony 2007).
Many of the reviewed studies discuss the need to establish
and maintain quality relationships during collaborative
research in KE initiatives. Quality interactions during collab-
orative research are key to building effective and reciprocal
partnerships, maintaining the application of knowledge in
practice and fostering an understanding of the specific
interests, priorities and expertise that may shape the project
and the use of any findings (Pyra 2003, Bowen & Martens
2005, Garland et al. 2006, Harrington et al. 2008).
Collaborative dissemination
Other qualitative and case studies note the benefits of col-
laboration suggesting that it improves researchers’ under-
standing and appreciation of clinical environments, leading
to the speedier identification of more relevant training needs
and methods, as well as a greater appreciation among
knowledge users of the quality, merit and potential applica-
tion of research evidence (Crosswaite & Curtice 1994,
Vingilis et al. 2003, Kothari et al. 2005, Forrester et al.
2008). Similarly, it is suggested that collaboration during
research makes action from knowledge more probable as it
allows stakeholders the opportunity to inform implementa-
tion strategies by bringing local and context-specific knowl-
edge to the process (Eke et al. 2006, Baumbusch et al. 2007,
Farkas & Anthony 2007).
The method by which research evidence is shared with
clinicians or other knowledge users may have a significant
impact on whether or not it is used. Educational outreach is
effective at facilitating action from knowledge, as noted in
systematic reviews (Bero et al. 1998, Grimshaw et al. 2001,
Fixsen et al. 2005), and several of the literature reviews
(Majumdar et al. 2004, Best et al. 2008). Multifaceted
educational techniques focussed on using active or interactive
methods are similarly noted to be effective (Bero et al. 1998,
Grimshaw et al. 2001, Fixsen et al. 2005, Best et al. 2008,
Harrington et al. 2008). Fixsen et al.’s (2005) extensive
synopsis of research implementation literature notes that
there is empirical evidence to support the assertion that
on-site, face-to-face methods of facilitating action from
knowledge are effective. Corrigan et al.’s (2001) literature
review cites various educational methods including model-
ling, role-play, feedback and in-service education sessions,
concluding that knowledge users involved in such activities
learn more skills and are more likely to apply and maintain
them in practice. Likewise, Molfenter et al.’s (2009) investi-
gation into facilitating evidence-based practice with speech
and language pathologists identified interactive and practical
training as more effective than lecturing, attributing the
difference to the opportunity to tailor the educational
intervention to the individual knowledge user’s preferences.
In addition, Glasgow and Emmons (2007) and Eke et al.
(2006) suggest that knowledge producers should make efforts
to share information that has the potential to inform the
application of research evidence. They suggest including
specified training methods and levels, reports about their
experiences during the research process of implementing a
treatment or intervention, and any understanding about how
to address commonly encountered challenges to implemen-
tation and maintenance. Glasgow and Emmons (2007) also
suggest that it would be useful for knowledge producers to
create comparison conditions that are more reflective of real
life situations, thereby increasing the generalizability of
research findings.
Theme 3: Applying knowledge – creating optimal
conditions for action
The influence of contextual factors on the ability of knowl-
edge users to make evidence-based decisions is identified
throughout the reviewed literature. Identifying and managing
potential barriers, or identifying and exploiting potential
facilitators already present in the knowledge users’ context
increases the likelihood that KT and KE activities will
successfully support the application of research evidence in
practice (Grimshaw et al. 2001, Glasgow & Emmons 2007,
McConnell et al. 2007, Forrester et al. 2008, Molfenter et al.
2009).
Details about how best to manage barriers and exploit
facilitators are not fully identified but several studies note the
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potential benefits of engaging local opinion leaders in guiding
the changes necessary to apply knowledge in practice.
Systematic and literature review evidence concludes that
opinion leaders are variably effective at achieving this end
(Bero et al. 1998, Pyra 2003, Mitton et al. 2007). Likewise,
case studies by McConnell et al. (2007) and Crosswaite and
Curtice (1994) reported favourably on opinion leaders’
ability to facilitate the process, indicating their value in
gauging and managing areas of tension, stimulating interest
from stakeholders and helping to maintain commitment to
making evidence-based changes to practice.
Likewise, engaging managerial and organizational stake-
holders is reported as a useful method for creating the
conditions most amenable to the use of knowledge. Titler
et al. (1999) suggest that securing organizational support for
change is essential for success, but often difficult to achieve.
Corrigan et al. (2001) argue that equipping key stakeholders
with transformational and transactional leadership skills can
help to progress evidence-based changes by encouraging
modifications in staff approaches to using knowledge. Fur-
thermore, developing knowledge users’ capacity to under-
stand and critique research evidence is a potentially effective
method for increasing the likelihood of action (Corrigan
et al. 2001, Pyra 2003, Mitton et al. 2007, Harrington et al.
2008).
A number of specific organizational capacities are sug-
gested as necessary prerequisites for creating action from
knowledge. The need to ensure sufficient time, financial,
technological and human resources is often cited (Fixsen
et al. 2005; NCDDR 2006, Mitton et al. 2007, Best et al.
2008, Harrington et al. 2008, McWilliam et al. 2008).
Best et al. (2008) explain how organizational capacities
can have effects on efforts to access, produce and use new
knowledge, noting that the processes involved are influenced
by an organization’s ‘unique rhythms and dynamics, world-
views, priorities and processes, language, time scales, means
of communication, and expectations’ (Best et al. 2008,
p. 322). Realigning these factors to create an organizational
environment supportive of KT and KE appears a potentially
important aspect of successfully facilitating evidence-based
practice in healthcare.
Similarly, the research paper by Bowen and Martens
(2005) reports that further organizational capacity is needed
to overcome the barriers that cannot be surmounted through
the development of individuals’ skills. Forrester et al.’s
(2008) description of a clinical-academic partnership attri-
butes the scheme’s success to the leadership associated with a
supportive administration and a shared governance structure
that actively promoted the involvement and participation of
nurses in collaborative research activities. Farkas and
Anthony (2007) conclude that organizations that are enabled
to both generate and disseminate research have more
successful outcomes as they can deliver the most favourable
conditions in which KT and KE may occur. Amongst these is
supporting ongoing dialogue between researchers and stake-
holders, continually developing new evidence-based messages
and actively attempting to overcome shifting barriers to
implementation.
Theme 4: Knowledge brokering – facilitating knowledge
sharing, creation and application
Knowledge brokers, whose role is to facilitate links between
researchers, research users and policy or decision makers,
were identified as having a beneficial impact on KT and KE
activities, increasing their effectiveness at progressing the
acquisition, generation and use of research knowledge by
health professionals. Harrington et al. (2008) note that
although their effectiveness is being still being examined,
accounts of knowledge brokers suggest they can be an
integral resource for assisting researchers to develop the
skills, experience and confidence to interact with varied
audiences as well as enabling knowledge users to understand
the research process. Harvey et al.’s (2002) literature review
concludes that studies with variable effect sizes indicate that
an individual who provides face-to-face communication using
multifaceted strategies can have some impact on changing
clinical and organizational practice. Several papers note the
potential benefits of including a knowledge broker, including
the promotion of collaborative relationships, knowledge
sharing activities and network building within and between
research producers, users and managers and organizations
(Crosswaite & Curtice 1994, Philip et al. 2003, Vingilis et al.
2003, Best et al. 2008).
Farkas and Anthony (2007) demonstrate that the perceived
value of research evidence is directly affected by the credi-
bility of the person who shares it with knowledge users. They
suggest that knowledge brokers are integral to earning
credibility as they assist in creating action from knowledge,
build reciprocal and regular interactive relationships and can
identify key stakeholders. It is worth noting that healthcare
policy makers were shown to be more likely to use research
evidence if they found it credible and that future research
produced by an organization would be more readily used
once credibility had been established (Dobbins et al. 2004).
Discussion
The review focused on identifying the key characteristics of
KT and KE initiatives in healthcare to identify which methods
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can support health professionals to progress their evidence-
based practice. Various methods or features, which can
enhance the value of these activities have been identified, but
comprehensive approaches inclusive of the three key themes
of knowledge sharing, generation and application are less
obvious.
Robust, high-level evidence for KT and KE is lacking,
despite the identification and inclusion of systematic reviews,
synopses, primary research studies and case studies in this
review. At present, these focus largely on individual methods
or limited aspects of the KT or KE process, such as
interventions to help create action from knowledge or enable
the efficient sharing of knowledge. This shortage of empirical
evaluative research into knowledge transfer and exchange
initiatives, and their suitability for application in different
healthcare contexts and with different disciplines, has been
noted in the wider literature (Armstrong et al. 2006), as well
as by authors in this review (Corrigan et al. 2001, Mitton
et al. 2007).
Variations in terminology, definitions and conceptualiza-
tions of how to achieve sustained evidence-based practice
have lead to the development of multiple models and
frameworks describing KT and KE processes. This has
provided particular challenges for the development research
in this area. Greenhalgh et al. (2004) have made several
recommendations for developing this field, asserting that
research should be driven by theory, concentrate on process
and use common definitions and measures. The absence of
these factors may partially explain the absence of coherent
and developed evidence bases for KT and KE.
Further to this, the findings of this review suggest that there
should be a focus on designing, implementing and evaluating
practical solutions, which enable health professionals to
engage in these three core processes. This would progress the
field of study in a worthwhile direction by expanding existing
models, which conceptualize how the process may occur and
identify the importance of many of the characteristics noted
in this review.
One model used in nursing research is the Promoting
Action on Research Implementation in Health Services
(PARiHS) framework (Kitson et al. 1998), which aims to
represent the complexity of processes involved in using
research in practice, identifying the interdependence of
several key elements. These include the potent affect contex-
tual factors have on the implementation of evidence into
practice; the value of facilitators who, similar to the emerging
knowledge brokering concept, can support the development
of many key factors and; the importance of combining
different evidence types for use by clinicians. Similarly, the
Canadian Institutes of Health Research’s Knowledge-to-
Action (KTA) model (Graham et al. 2006) also describes
the key elements of this process, many of which have been
highlighted by the literature included in this review. Graham
et al. (2006) outline an action cycle in which knowledge is
adapted to the local context and assessing barriers to its
application feature prominently.
Whilst PARiHS notes the successful use of knowledge in
healthcare as a function of how types of knowledge, context
and facilitation interact, there is an opportunity to expand the
value of this framework by identifying the specific methods,
which allow these three things to interact effectively in
complex healthcare settings. Likewise, understanding the
practical processes, which would enable the cycles of Graham
et al.’s (2006) KTA model to be successfully completed would
be of considerable value in helping nurses and other health-
care professionals achieve routine evidence-based practice.
Despite the existence of models like these that reflect the
core characteristics of successful KT and KE, they remain in
need of conceptual clarity and agreement. These processes
tend to be complex, intricate, participatory and evolving,
which may prevent support from funding bodies, which
traditionally favour single project-based research endeavours
(Lomas 2000, Vingilis & Lindsay 2001). A lack of funding
and the potentially highly problematical nature of any study
may have delayed the development of investigation into their
efficacy and applicability. Established views about the quality
of research methods mean that experimental formats and
especially the randomized controlled trial are still viewed as
the most valuable form of evidence (Gray 1997, Evans 2003).
Applying randomization to research into processes focused
on enabling teams of healthcare professionals or indeed
whole services to share, use and create knowledge more
effectively is likely to be challenging (Corrigan et al. 2001).
Furthermore, despite several proposed frameworks and
models (Champion & Leach 1989, Funk et al. 1991, Lavis
2006), no valid method for measuring the effects of KT or KE
has been established. Rather, the most commonly used
approach is to develop local, individual and non-standardized
measures (Estabrooks et al. 2006).
The findings of this review recommend several areas for
development in this field. First, the value of comprehensive
and connected approaches attentive to the different processes
key to evidence-based practice should not be underestimated.
Whilst there is value in conceptualizing the processes, which
may illustrate how to effectively acquire and apply research
knowledge, more concerted efforts to design and implement
practical strategies reflective of the characteristics identified
in this review are needed.
A particular area for attention includes finding ways to
support actively the creation of facilitating conditions. The
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literature in this review suggests that capacity building is
needed to allow successful knowledge transfer and exchange
activities to take place. Further work is needed to identify,
adopt and develop methodologies, which will allow such
capacity building to happen in a manner compatible with the
complex and fluctuating nature of modern healthcare. Little
information about designing organizationally led efforts to
create environments supportive of knowledge transfer and
exchange presently exists, despite many papers that identify
the importance of providing sufficient resources. At the other
end of the spectrum, the interpersonal nature of many of the
valuable knowledge transfer and exchange processes neces-
sitates a concurrent focus on learning how to enable
individuals to participate in sharing, generating and applying
knowledge in practice.
The challenge for researchers and members of healthcare
organizations aiming to improve levels of evidence-based
practice is to discover how to create these levels of support.
Further research into designing, implementing and evaluating
KT and KE solutions should be based on concerted efforts to
support key activities from both an organizational stand-
point, and where necessary, through the active partnering of
practitioners, researchers and decision makers.
Conclusion
In the absence of a coherent high-level evidence base, it is
worth noting that there is much agreement about the key
characteristics of KT and KE across a range of sources. The
findings in this review are drawn from a complex evidence
base and include studies pertaining to individual methods and
strategies for achieving KT and KE in the context of health
services, and the wider process itself.
It is important that nurses take the opportunities to engage
with researchers wherever possible to generate knowledge
that is more relevant to both their specific clinical needs, and
the realities of contemporary nursing contexts. This appears
to be a key step in developing more practicable and
applicable knowledge. In addition to making the most of
opportunities as they arise, the nursing profession should
actively identify their research needs and lobby for the
inclusion of nurses into research programmes as participants,
designers and researchers.
The findings that illustrate the importance of creating the
optimal conditions for KE, KT and evidence-based practice to
occur in, usually through the development of specific orga-
nizational and individual capacities, suggest that healthcare
managers and service leads should be more receptive to
allowing innovative KT and KE activities to take place.
Allowing nurses the resources and space to become involved
in research collaborations and interactive KT activities may
appreciably increase their ability to make evidence-based
decisions.
Several areas for ongoing research can be identified,
including investigating the efficacy of KT and KE activities
both in general and with specific professions in specific
contexts; the role and value of using knowledge brokers in
realizing these activities; and more focussed explorations
into the organizational supports and contextual circum-
stances that would allow nurses to engage in KT and KE.
However, a key message for researcher producers is that
they should actively engage and collaborate with, and
remain responsive to, their target audiences throughout the
entirety of the research process from design to dissemina-
tion.
What is already known about this topic
• Established methods for facilitating evidence-based
decision-making in healthcare are generally ineffective
due to a variety of commonly encountered barriers.
• Knowledge transfer and exchange initiatives can
facilitate the generation and communication of research
of greater relevance and practicality to potential users.
What this paper adds
• A clearer perspective on the key elements that should be
included in knowledge transfer and exchange initiatives.
• Evidence for the critical role of organizational capacity
and support during knowledge transfer and knowledge
exchange initiatives.
• Impetus to use specialist knowledge brokers to progress
initiatives aimed at improving evidence-based practice.
Implications for practice and/or policy
• The importance of collaboration in sharing, applying
and generating knowledge may require a change in
researchers’ and health professionals’ roles to allow
greater involvement in the processes and activities of
knowledge transfer and exchange.
• Active support, funding and incentivizing from policy
makers and healthcare managers will be needed to
ensure the creation of suitable conditions for knowledge
transfer and exchange.
• Further primary research into the effectiveness and
transferability of the specific methods and techniques
used in knowledge transfer and exchange initiatives is
needed.
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Appendix A: Computerized search strategies
Applied Social Sciences Index and Abstracts (ASSIA)
Limited to: journal articles, 1990–2010, English language
only
1. DE = Knowledge management
2. DE = Research transfer
3. DE = Knowledge based development
4. DE = Research and development
5. DE = Research management
6. DE = Research partnerships
7. DE = Innovation+
8. (1 or 2 or … or 7) – 1403
9. DE = Medicine+
10. DE = Health services+
11. (9 or 10) – 12426
12. (8 and 11) – 102
13. DE = Medical research
14. DE = Medical effectiveness research
15. DE = Evidence-based medicine
16. DE = Evidence-based psychiatry
17. DE = Evidence-based psychosomatic medicine
18. (13 or 14 … or 17) – 2376
19. AB = knowledge within 2 transfer
20. AB = knowledge within 2 exchange
21. AB = knowledge within 2 broker
22. AB = knowledge within 2 development
23. AB = knowledge within 2 dissemination
24. AB = knowledge within 2 management
25. AB = knowledge within 2 sharing
26. AB = knowledge within 2 diffusion
27. AB = knowledge within 2 distribution
28. AB = knowledge within 2 utilization
29. AB = knowledge within 2 mobilization
30. AB = knowledge within 2 generation
31. AB = research within 2 transfer
32. AB = research within 2 exchange
33. AB = research within 2 broker
34. AB = research within 2 dissemination
35. AB = research within 2 management
36. AB = research within 2 sharing
37. AB = research within 2 diffusion
38. AB = research within 2 distribution
39. AB = research within 2 utilization
40. AB = research within 2 mobilization
41. AB = research within 2 generation
42. AB = research within 2 translation
43. AB = Innovation within 2 broker
44. AB = Innovation within 2 development
45. AB = Innovation within 2 distribution
46. AB = Innovation within 2 diffusion
47. AB = Innovation within 2 exchange
48. AB = Innovation within 2 management
49. AB = Innovation within 2 partnership
50. AB = Innovation within 2 sharing
51. AB = Innovation within 2 transfer
52. AB = Innovation within 2 translation
53. AB = Innovation within 2 utilization
54. (19 or 20 or 21… or 53) – 1398
55. (18 and 54) – 34
56. (12 or 54) – 132
Business source premier
Limited to: Peer reviewed journal articles; Jan 1990 – present;
English language only.
1. SU = Knowledge management
2. SU = Knowledge process outsourcing
3. SU = Knowledge workers
4. SU = Research institutes
5. SU = Research and development
6. SU = Diffusion of innovations
7. SU = Innovation management
8. SU = Innovation adoption
9. SU = Organizational learning
10. (1 or 2 or 3 … or 9) – 14682
11. SU = Health* - 22250
12. (10 and 11) – 132
Cumulative Index to Nursing and Allied Health Literature
(CINAHL)
1. MH = Knowledge management
2. MH = Information management
3. MH = Clinical research+
4. MH = Diffusion of innovation
5. (1 or 2 or 3 or 4) – 3671
6. MH = Health services+ - 118685
7. (5 and 6) – 554
PsychInfo
1. SU = Knowledge management
2. SU = Knowledge transfer
3. SU = Evidence-based practice
4. SU = Information dissemination
5. SU = Innovation
6. SU = Research and development
7. (1 or 2 or 3… or 6) – 7802
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8. SU = Healthcare services+ - 9189
9. (7 and 8) – 266
Medline
1. MH = Research+
2. MH = Diffusion of innovation+
3. MH = Evidence-based practice+
4. (1 or 2 or 3) – 87355
5. MH = Health services+ - 559461
6. AB = knowledge n2 broker
7. AB = knowledge n2 development
8. AB = knowledge n2 diffusion
9. AB = knowledge n2 dissemination
10. AB = knowledge n2 distribution
11. AB = knowledge n2 exchange
12. AB = knowledge n2 management
13. AB = knowledge n2 mobilization
14. AB = knowledge n2 network
15. AB = knowledge n2 partnership
16. AB = knowledge n2 sharing
17. AB = knowledge n2 transfer
18. AB = knowledge n2 translation
19. AB = knowledge n2 utilization
20. AB = research n2 broker
21. AB = research n2 diffusion
22. AB = research n2 dissemination
23. AB = research n2 distribution
24. AB = research n2 exchange
25. AB = research n2 management
26. AB = research n2 mobilization
27. AB = research n2 network
28. AB = research n2 partnership
29. AB = research n2 sharing
30. AB = research n2 transfer
31. AB = research n2 translation
32. AB = research n2 utilization
33. AB = innovation n2 diffusion
34. AB = innovation n2 development
35. AB = innovation n2 dissemination
36. AB = innovation n2 distribution
37. AB = innovation n2 exchange
38. AB = innovation n2 management
39. AB = innovation n2 mobilization
40. AB = innovation n2 network
41. AB = innovation n2 partnership
42. AB = innovation n2 sharing
43. AB = innovation n2 transfer
44. AB = innovation n2 translation
45. AB = innovation n2 utilization
46. (6 or 7 or 8… or 45) – 7127
47. (4 and 5 and 46) – 562
Cochrane database of systematic reviews
1. MeSH = Knowledge+
2. MeSH = Information dissemination+
3. MeSH = Research+
4. MeSH = Evidence-based practice+
5. MeSH = Diffusion of innovation+
6. (1 or 2 or 3 or 4 or 5) - 20
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